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(54) KOHCTPyKUMH 3ABOH CKBAXUHbl 
(57) l/l3o6peTeHne othocmtc* k kohctpykuhm 
CKB3XHHU. Ue/ib - yMenbiiieHne rpyAoeMKo- 
ctm pa6oT. noc/ie 6ypeHHH c kbsxm h w ao 
kpob/iw npOAyxTiiBHoro o6beKT3 4 cnycicaKH 
3Kcn/iyaTdMMOHHyio KO/iOMHy 1 m ueMeHTupy- 
K)T ee. Ranee ocymecTB/iflK>T 6ypeHwe npo- 
AyxTMBHoro o6t>eKTd 4 ao/iotom. AnaMeTp 
KOTOporo Menbiue BHyrpeHHcro A^aMeTpa 
3KcrmyaTauuonhoti ko/iohhw 1, nocne Mero 
pactuwpaioT ee p33abm>khwmw pacwupwTe- 
/iflMM. BtjnonH5?K>T pa6oTbi no M3MepeHWK) 
4>aKTtmecieoro AnaMeipa ciaona CKBawHHu. 
Co6npaioT nep4>opnpoB3HHyK) o6caAHyK) ko- 
iiOHny (flOK) Tpy6 3 W3 Meta/ina c naMaibio 
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mt/lHHflpuweCKOM (t)OpMU C H.lpyWHbJM AH3" 

MeTpoM. pa BMb'M A^aMeipy pacuwpeHnoro 
ciBona ckooxuhm. n bhytpchmmm AviaMeTpoM 
6onbwe OHyipeHHcro anaMeTpa aKcrmyaTauu- 
ohhoii KonOHHbi. flepcA cnycKOM e CKnawuuy 



nOK 3 npnA3»OT tyopMy c noncpcnubiMH pa3- 
MepaMM, o6ecneMtieaK>tnnMu cuo6oahuii 
cnyCK ee o iiMropoa/i 3anerann« npo/iyKTnoHo- 
ro oGbGKTa 4. B 3tom MHTcpoane nOK 3 narpe- 

B3K)T AO BOCCTOMOD^eMUfl f|>0PMU. 4 Wl. 



H3o6peTenne othochtcw k nc<J>Tcra30A0- 
6wse w mojkct 6uTb ncnonb30oaHO npu cipo- 

MTe/lbCTBe CKB3XUM. 

H3BCCTHa KOHCTpyKl»V1fl 3s60fl CKB3>KHHbl, 
BKAK)M3K>UHaa 3KCn/iy3T3att0MHyK) KO/lOMHy. 5 

cnyineHHyjo ao Kpoonw npoAyKTwenoro o6v>ex- 
ta. noTaCiHyK) xo/iOHHy c ncp<t>opupoaafiHbiT-iii 
oreepcTMPMti (u;c/ihm;i). ycTanoeneMHyio npo- 
TM8 npOAVKTuoitoro oObotaa. npu 3tom »iapyx- 
Hbii> A^aMeTp noTafjMcui koaomhw Menbiue 10 
A»aMf?Tpa cieona OKnaxiMbi. a noc/ieAHwft 
Meubiuo DiiyTpCMnoro AwaMorpa OKcnpyara- 
liiOHHoi: t:onOHHbi, 

0;t»M<o a /^ai«H0A KOMr.rpyKiiviii 3360s* 
DHyTpeiftuift fluar-'CTp noTaCmovi ncptJ>opupo- 15 
aanMofi ko/iohhu cvmeCTBenMo MCtibUje BHyr- 
pen -c<»ro AwaweTpa axcn/iyaTauiiOHHoti 
•ccnoMHw. stc onpeAe/iaeT hu3kyk> hpoaykthb- 
hvts ckb3nciihu u 33TpyAM«eT ee o6cny>KMBa- 

iu»C " Cn;ivaT.TUiiiO 20 

Hpn Ma.'Ht'iuii f.O.-u.u'.'BOro 3»"l30pa A3B/ie- 
mhc «ia cienKy CKoa;«tiMti u npouccce cc 3kc- 
rj-? 7 a:aun^ yMehi.maeTCH n co opcmghgm 
np;icmonbnafl 30na CKcaxnnu paspyiuaeTcw. 
nocncAnee t3k)kc npneOAUT k paapyujcuuK) 25 
noTaiiMofi iconoKHu 

Hau6o/iee6/ui3Ka k npeA/iaraeMcni kohct- 
pytftw CKoaxMMbi. BKa»OMaK)uu3fl 3KcnnyaTa- 
an0H>i/O KO/iOHHy. cnymeMHy>o AO *poonn 
npoAyicniBMoro o6beiaa, pacuwpeMH ww ctbo/i 30 
CKBaxniibj b MHTepBO/ic 33/>era>m« npoAy*- 
TiiBMoro o6uckt3. noTawHy»c nep4>opwpooan- 
nyK) KOaOHHy oocoahwx Tpyf). ycTanon/ieifhyjo 
npOTno HHTcpBana 33/ierannfl npoAyKTwflHoro 
o6t>CKT3, npu 3tom nnn npeAynpewACHwa pa3- 35 
pyujeHwa nnacTa KC/ibucBoe npocipaHCTBo 3a 
notawHow koaohhom HaGnoaiOT rpaauwHo- 
necsaMWM 4>u/ibTpoM. t/bnecTnafl KoncTpyx- 
Uiifl CKBaxnHw o6naAaeT cneAy»ouuiMn 
neAOCTaTKaMn: oucoxa TpyAoeMKocTb pa6oT AO 
no co3Aamuo rpaBv^mo-necMaHoro <t)nnbTpa: 
na Mepe 3Kcn/iyaT3ijvui rpaeiunio-nccMattbiA 

<|)MAbTp 3aOHB3CTC» M npOAyKTUBMOCTb CKB3" 

xviHbi yMeMbiiicoercn: ManuCi A^aMeTp noTnw- 
hom KO/ioMMbi onpeAonjiCT H n 3 k y K) ^5 

npOAYKTMBMOCTb CKB3JKMH W H 3aTpyAHB6T ee 

o6cny^naaHMe n 3Kcn/iyaramiK>. 

Uenb M3o6peTeHH3 - yMCMbUiCMtte rpyAO- 
eMKOCru paGor n yoe/inMCMiic npoit3nOAitTfr#Tb- 50 

MOCTH CKB3MHHW. 



YKa3aHH3fl qenb AQCTuraeicn tcm, hto b 
KOHCTpyKuun CKBaxuMbi. BK/waiomert 3KC* 
nnyaTauuoHHyK) Ko/iOMHy, cnyiueHHyK) ao 
KpoB/in npoayKTMBHoro o6\>eKTa. pactunpeH- 
hum cTflon ckb3)kiihw b HHTcpoane 3a/ieraHM« 
npOAyKTuoHoro o6beKTa. nep^opupoBaHHyio 
KOAOHHy. ycraHoanoHMyK) npoTMB iiHTepBa/ia 
3aner3KM« npoAyKTMBHoro oSbeKTa. nep(J>opn- 
poodHHan KonoHHa o6caAHbix Tpy6 Bbino/iHena 
M3 Meranna c naMWTbK), DoccraHaBnnBaK?me^ 
nepooHaManbHyK) <|>opMy noc/ie cnycxa ee b 
MMTepsa/i Kpen/jenMfl, npMMCM napy>KHbiii a^- 
aMeip nep<t>opnpOB3HM0w ko/iohhw o6caAWbix 
Tpy6 nepBOHaMa/tbHoti mi/iMHApuMecKow 4>op- 
mw paaeM nviaMeTpy CToona CKBawuHbi. a BHyT- 
PCmhmm A^a mot p 6onbiue BnyTpeHHero 
A^aMeipa 3KcnnyaTaunoHHovi KonOHHbi. 

ripuMuwn AewcTBMfl Mera/ina c naMfltbK) 
33KntOMneTCfl b cneAy»ou;eM. 

M3BecTHO. mto MMe*OTc« Meran/iMHecKne 
cnnsBbi. y KOiopbix Heynpyrwe AG'VopMauwn 
nonhocTbK) BOCCTaHaB/iMBaK)Tcn npu chbthh 
H3rpy3KM mam Harpesa. T.e. MeTann, "BCnoMM- 
Ha«", npno6peiaeT npOKHK)K> <J>opMy. 3to na- 
/ienue. oOnapyxeHHoe bo Mnorwx hmctux 
MeTannax. cnnaaax m MeTa/innMecKwx KOMno* 
3Munflx. M33biB3eTCfl 3<M>eKTOM n3M«rn <t>op- 

MW. 

Ha 4>nr. 1 npeACTao/iena cxeMarnMecKn 
npeA/»araeMa» KOMcrpyKunj? aa6o« CKBaxi^nf w; 
Ha <t>nr. 2 - cenOHMe A-A na 4>nr. 1 ; Ha (pur. 3 - 
Ae$opMupoB3HHa» nepeA cnycKOM b CKea^<n* 
i*y noTaMHafl KO/)OHna: na rj)»r . 4 - ceMenne 6-B 
Ha <t)nr. 3(Havi6o/ibLiJHM A^aMeTp nonepeMhoro 

CeMeHUR Ae<t>OpMHpOB3HHOW KOAOH»!J>l MCHb* 

uje BHyTpeniiero A M 3 M GTpa 3KcnnyaTauvio»^ 

MOM KO/IOHHW). 

KoMCTpyKUM^ aa6on CKBa^MHw BKmonaer 
3»<cn/iyaTauMOHHy»o koaohhy 1. pacwupenHbHi 
ctboa 2 CKBaxMHw b MHTepsane 3ancraHMfl 
npoAyKTMBHoro o6beKTa 4 n nep<t>opwpoBaH- 
MyiO KOAOHHy 3 o6caAHwx Tpy6. 

(locne 6ypennH CKBaxuHbi ao Kpoonn npo- 
AY^TMBHoro o6beKT3 4 cnycK3»OT 3KcnAyaia- 
UWlOMHyK) KO/)OMHy 1 m neMCMnipy»OT ce. 

/\anee ocyuiecTB/iflioT 6ypcnnc npoAy<TviBHO- 
ro o6bCKTa 4 aoaotom, A^awerp KOioporo 
MeHbtue BMyrpctinefo A«aMCTp;i nKcnnyara* 
unoHHOii KonoMMw 1. noc/ic mcto pactunpflK)T 
cro pa3A0M>;MbiMti pactunptiTe/iflMtt. Buno/]- 
m»K3t pa6orw no n3Mepc»ui»o ^aKTuucCKoro 
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/UJdMerpa croona CKoaxnnw. Co6np3K)T nep- 
(J>opnpooaMnyK) cOcaAnyK) Ko/iOHny 3 xpy6 na 
r-ieranna c naMBTbK) uu/KiHApwecKoft <f>opMbi 
c HapyxHbiM AwaMeTpoM, paonbiM AwaMeipy 
pacujMpeHHoro cToo/ia CKaaxviHbi. nepeAcny- 

CKOM 0 CKOaXMMy nep(t>OpHpOBaHHOM KO/lOHHe 

3 npUA«»OT <{>opMy c nonepeMMWMw paaMepa- 
mil o6ecneMMBDK)LutiMii cooBcxqhwA cnycK ee 
c UHTcpoan aa/ieraHM.q npoAyKTMDMoro o6beK- 
Ta 4. C ncMoajbio 3/ieKrponarpeoaTe/ifl waim 
ApyruM nyTeM ocywecTO/iflxn HarpeB CTepwHfl 
c naMBTbK) ao pacMeiHOu TeMnepaiypu. flpn 
3tom CTep^ccub c naM?«Tb»o eoccTaHaenMBaeT 
ceoK> nepBonaManbnyK) tyopMy. 

n p n m e p. BypeHne noA 3Kcn/iyaTaunoH- 
HyK) KonoHHy ao rny6uHU 2000 m ocytnecTBna iot 
,*o/iotom 0 215.9 mm. Ha yxa33HMy»o my6nHy 
cnycKa»CT sr'cn/iyaTau.MOHHyio KonoHHy M3 
ipy5 0 168 mm c to/?ujmhow 10 mm m ueMen- 
-riipyiOT. 3a/>era>ouiuii H;ix<e npoAyKTMBHWrt 
oGbCKT paaGypneatOT aoiotom 0 145 mm ao 
npoeKTHovi rny6nHw 2020 m. 3aTeM ctbo/i 
c^eaxuMbi pacujnppioT pa3ABwwHbiMw pac- 
ujtiptiTcacMV! ao An3Meipa 0 250 mm. H3 
Metanna c poms i biO n3roT3BnneaiOT nep<t>opu- 
pooaHHy»o KO/iOMny a/himow L=22 m m pa3Me- 
pawti d 1^ 1 48 mm, d2=250 mm. Ko/iOHMy 
AG'^opMitpyior. npitAao nonepevHOMy npo<t>- 
11/110 oim na <t>nr. 4 c nan6o/ibUjMM A^aMetpoM 
noncpeMHoro ccMeiuin d3= 140 mm. mto o6ecne- 
MiioaeT K.onbuenovi 3a3op, paeMbui 4 mm. c 
BiiyTpeMMiiM AnawerpoM 3Kcn/iyaTauMOHnow 
ko/iohhu 148 mm u. cneAoaaTenbHO. cbo6oa* 
ny»o TpancnopTupoBKy noratiHon ko/iohhw b 
^HTepRa/i 3a/)erann9 npoAy*THBMoro oSbexra. 
CnyCK3K)T Ae<topMnponaHHy»o KonoHHy H3 
raQcne c cxea*iiHy ao ynopa c ec aa6o€M. 
B K/noMa*OT cvtcteMy ^.neK.TpoHaf peoa. riocne 
BbiAepAKii f) tcmcmho onpeAencMHOfo BpeMe- 
hm noTariHa« ko/iohh3 BoccTanaonwBaer cbok> 
nepBOHananbHyK) uiimiwAPiwecicyK) *t>opMy c 

Mapyx.MbIM AM3MCTP0M 250 MM. 

3K0H0MHMCCKa3 SMiCKTHBHOCTb OT OHeA* 

penno npcArt***" aowro rearnvKjCKoro peiue- 



HMfl onpeAG/iffercw AO f, 0/iMtirc/tb/iMM ACOitroM 
CKBdXMMbi. Ho (J)opMyne A»o nK on ac6wt c*Ba- 
xhhu Q oSpaTHo nponopuMOH3/ie>« naTy- 
pant>HOMy norspH^My oTHOUieNnri paA^yca 
5 KOHTypa nuTaHun (R*j h paA^yca CKBawwubi 

(r C )» H3 OCHOB3HMH MerO npOW3BOAHTe/lbHOCTb 

CKBaxviHbi c yaenMHeHHWM paAviycoM r c , npn 

npowx paBHWx yc/iOBU9x onpeAe/iflercp bw- 
paxenneM 

to 



,0 & 



Qi = 0- 



15 



in * " 



20 



25 



npMHMMan R«=200 m. r C "0.145 m, no/iy^a- 
k>tQi-0,08Q. 

TaKMM o6pa30M, AocTuraeTcw yoennMenne 
npon3BOAHTe/ibH0CTM 3a C'ict pea/in3aunn 
npeA/'araeMoro texHUMccKoro peuieHMfl, 

OopMy/ia M3o6peTeHMji 

KOHCTpyKUl1« 3a6o« CKB3)KMHbl. BK/lK>saK5- 



043ft 3KCnnyaTauMOHHyio KonoHHy. cnymeH- 
HyK) AO Kp0B/!k! npoAYKTHBHoro 06bCKTa. 
pacuiwipeHHu^ ctbo/i ckb3>khhw b wiHTepeane 
3aneranuH npoAyKTMBHoroo6beKTa, ncp4)OpM* 
poeaHMyK) KO/JOHny o6caA>»bix rpy6. yCTanoB- 
neMHyio npoTMB MHTepsa/ia 3a/ieraHu$i 
npOAyxTMSHoro o6beKT3. or/rnM3»oinafl- 
c » TeM. ht c uenb»o yMeHbtueHMfl TpyAoeM- 
koctm pa6oT h yaenimeHUp npou3B0A^Te/ibHO- 

CTH CK83XHHW. nep^OpMpOBdHHafl KOAOHHa 

o6caAHbix Tpy6 awnonHena na Metan/ia c na- 
MATbto. BoccTaHaannBatoiue^ nepe0H3Ma/ib- 
Myio <(>opMy noc/ie cnycKa b MMTepea/) 
Kpen/iemnj. npuneM Hapyxnww A^aMeTp nep- 
<J>opnpoBaHHOM kohohhw o6c3AMbix tpy6 nep- 
eoH3*idnbHOu qwAHMApMMecKOw 4>opMW paoen 
AnaMeTpy CTBona CKsa>KHHbi t a BHyTpeHHn^ 
AnaMeip 6onbtue BHyTpeMMero A^aMerpa 3kc- 
nnyaTauMOHHOw kohohhu. 

45 



40 



1730-129 




CocTaonTenb P.An/iaxaepAueB 
Pe^aKTop A.Orap Texpexi M.MopreHTan KoppeKtop C./lwxoea 



3a*33 1503 Twpax riOAnncHoe 

BHUI/iriH rocy/iapCTeeHHoro KOMvueTa no ti3o6peTeHu«M m otkputwpm npn fKHT CCCP 
113035. MocKaa. >K-35. PayujCKaa na6.. 4/5 



npon390ACTBCHHO-M3AaTenhCKni?i KOM6wMar "naTeHT", r. Y*ropoA. ynXarapHHo. 101 



[state seal] Union of Soviet Socialist (] 9 ) §|J 1730429 Al 

Republics _________ 

USSR State Committee (5 1 )5 E21 B 33/13. 43/10 
on Inventions and Discoveries 



SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



1 

[1st page] 

(21) 4691069/03 

(22) May 12, 1989 
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Eganyants 
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(56) Technology for Designing 
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Bottomhole, RD-39-2-13 19-85. 

M: Minnefteprom, Moscow 1985, p. 4, 
Fig. 6. 

Technique and Technology for 
Well Injection in Unstable Reservoirs 
M.: Nedra, Moscow 1979, pp. 2-5. 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 



dwell 
Fig. 1 



[vertically along right margin] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd c lumn] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal ''remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions d] = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 




[sic- one of the r w j 's should be r w ] 

Assuming = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs' 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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Fig. 3 Rg. 4 
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